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Money demand function that turns out to be unstable due to the financial liberalization has affected the effectiveness of 

monetary policy that utilizes monetary targeting as policy target. Thus, Divisia monetary aggregate that is consistent 

with the economic theory has been used to examine the money demand function in Indonesia. Monetization is also 
included as a determinant of money demand to measure the financial deepening. A stable M2 money demand has been 

identified via the use of Divisia M2 money and the inclusion of monetization variable. Monetary targeting can serve as 

alternative policy target for Indonesia and there is a possibility for a return to monetary targeting in Indonesia. 
Keywords: Divisia; financial liberalization; monetization and money demand. 

 

 

1. INTRODUCTION 

Indonesia adopts monetary targeting for quite a number of 

years, in which this policy target is used to support the 

objective of sustainable economic growth. The monetary 

policy is designed in a way that the liquidity growth is 

associated with predicted growth rate, fair income 

distribution and endurable level of inflation (Azizah, 1993). 

Under monetary targeting, monetary aggregate is used to 

control inflation and to tackle turbulences in the real sector.  

However, financial liberalization takes place since mid-

1970s in developing countries such as Indonesia, Malaysia, 

Singapore and Thailand, which can be witnessed via the 

deregulation of interest rate, increased competition in 

banking market and liberalized restrictions for international 

capital flows (Dekle and Pradhan, 1997). The implications 

of financial market reforms are money demand function 

turns out to be unstable and money velocity has altered, in 

which both of these implications have affected the 

effectiveness of the monetary policy if monetary aggregate 

is used as the policy target (Dagher and Kovanen, 2011). As 

results, some countries such as Indonesia have changed their 

policy target gradually from monetary targeting to inflation 

targeting.  

As monetary aggregates are significantly affecting 

output, interest rate and final price level from theoretical 

aspect, a stable money demand function serve as a main 

component for monetary policy (Achsani, 2010). The 

instability of money demand is the main issue for the 

effectiveness of monetary targeting and thus the reason 

contributed to the instability need to be recognized. One of 

the reasons that can be looked into is the aggregation of 

monetary assets. The conventional or simple sum monetary 

aggregate that assigns equal weight to the monetary assets 

has been used for the estimation of money demand function.  

In actual fact, the monetary services provided by 

various monetary assets are different due to different 

functions possessed by money as well as dissimilar rate of 

return. As a result, the alternative aggregation technique of 

monetary assets is proposed by Barnett (1980), which is the 

Divisia monetary aggregate. Divisia aggregation is 

constructed based on the total monetary services offered by 

the monetary assets. Financial assets with frequent 

transactions possess higher opportunity costs and thus are 

given higher weights while financial assets with fewer 

transactions are granted lower weights due to the lower 

opportunity cost. Furthermore, the construction of Divisia 

monetary aggregate is consistent with the consumer demand 

and economic aggregation theory because utility level is 

employed to develop the service flow of monetary assets 

(Thornton and Yue, 1992). In short, the Divisia money 

aggregation is consistent with the economic theory and is 

plausible from theoretical aspect. 

Therefore, Divisia monetary aggregate is expected to 

improve the estimation of money demand function. 

Empirical evidences also are found to support the 

effectiveness of Divisia money to derive stable money 

demand functions. Puah and Hiew (2010) manage to identify 

stable M1 money demand function while Dahalan et al. 

(2005), la Cour (2006), Leong et al. (2010) and Sarwar et al. 

(2010) detect stable M2 money demand functions when 

Divisia monetary aggregates are utilized in their studies. 

Moreover, Hendrickson (2013) also able to discover stable 

money demand functions using various Divisia types of 

monetary aggregates.  

The significant development of monetary aggregation theory 

sheds light on the likelihood of reverting to the use of 

monetary targeting as a policy target of monetary policy of 

Indonesia due to the strength of monetary targeting. Under 

the inflation targeting, the interest rate, namely the Bank 

Indonesia rate, is used as the policy reference rate. Although 

interest rate reacts speedily to the inflation forces, the single-

handedly interest rate is not able to fight inflation, in which 
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the combating measures need to come from both aggregate 

demand and aggregate supply sides (Sarwono, 2007). Unlike 

inflation targeting, monetary aggregate is used to affect the 

real economic activities under monetary targeting. Thus, this 

study seeks to identify the potential of Divisia monetary 

aggregate with the hope that a stable money demand can be 

derived, which provide a possibility of reverting to monetary 

targeting as policy target in Indonesia. 

 

2. MODEL SPECIFICATION 

2.1 Divisia Monetary Aggregates 

The divisia money aggregate used in this research built 

under the budget construct model of Anderson et al (1997). 

This model calculates the total user cost of monetary 

aggregates in optimum is divided by total expenditure on 

monetary assets. The user costs can be defined as the interest 

rate differentials between a benchmark asset’s rate of return 

and a monetary asset’s rate of return. The benchmark rate 

stands for the highest rate of return earned by a risk-free 

monetary asset since zero monetary services are provided. 

To calculate the user cost or the opportunity cost, this 

research follows Barnett (1978) model, where the latter 

modified by Habibullah (1999).  

2.2 Money Demand Specification 

The money demand model used for this study is based on the 

augmented model of Azali et al. (2000), which incorporates 

exchange rate into the money demand function. The idea to 

link exchange rate and money demand function is originated 

from Mundell (1963).  

This model is specified as follow:  

 

RMd = f(Y, R, ER, MONET)       

    (1) 

 

where MONET designates the monetization. The 

econometric specification of money demand function can be 

written as: 

 

  tttttt MONETERRYMD 
43210

    (2) 

 

where µt is the error term and βi is the parameters to be 

estimated. Based on Equation (2), money demand is 

determined by the real income, interest rate, exchange rate 

and monetization. The sign of coefficient for real income is 

positive, which indicates that an increase in the real income 

leads to a rise in the demand for money. This is due to the 

reason that an increase in the real income improves the 

purchasing power of economic agents and thus they are able 

to consume more goods and services. Subsequently, money 

demand increases.  

On the other hand, interest rate possesses negative sign 

of coefficient because the demand for financial assets is 

increased when there is an increase in the interest rate and 

thus reduces the demand for money. For exchange rate, the 

sign of coefficient can be either positive or negative. 

Positive sign indicates the existence of substitution effect 

while the negative sign implies the presence of wealth effect. 

For monetization variable, the sign of coefficient is positive. 

Monetization is the ratio of quasi money to GDP. Quasi 

money can be obtained by subtracting Divisia M1 money 

from Divisia M2 money. Thus, quasi money comprises of 

non-M1 components that can be used to capture the increase 

of the store of value function of money. The growth of quasi 

money boosts the demand for money to acquire them. As a 

result, the sign of coefficient is positive. 

3. DATA DESCRIPTION AND METHODOLOGY 

Quarterly data is utilized in this study which range from 

1990:Q1 to 2013:Q4. Rapid money development is observed 

for the first time for the last ten year in year 1989/1990, in 

which the demand for demand deposits has rose to 70.1 

percent and thus lead to an increase in income as well as 

banking services (Azizah, 1993). The data series consist of 

Divisia monetary aggregate M2 in real term (RDM2), real 

GDP (RGDP), dual prices for Divisia M2 (DPM2, the 

proxies of interest rate for Divisia money), nominal 

exchange rate (ER) and monetization (MONET). 

All the data series including those used to construct 

Divisia M2 are extracted from CEIC1 database. Divisia M2 

and GDP are deflated by CPI to obtain the real terms of 

these variables. All of the data series are transformed into 

natural logarithms (except DPM2) before any test or 

estimation is conducted. 

The time series properties of the estimated data series is 

investigated using Kwiatkowski-Phillips-Schmidt-Shin 

(KPSS, 1992) test. In order to test the long-run relationship, 

the Johansen and Juselius cointegration test introduced by 

Johansen (1988) and Johansen and Juselius (1990) is used 

for the investigation. If the data series are bound together in 

the long run, error correction model will be used to test the 

dynamic relationship of the variables.  

 

4. RESULTS AND DISCUSSION 

4.1 Unit Root Test Results 

To conserve space, the unit root test results are not presented 

here2 . All of the estimated series is stationary after first 

differencing. Thus, all of the variables possess the same 

order of integration, which is I(1). Then Johansen and 

Juselius cointegration test is conducted in the next step.  

 

4.2 Cointegration Test Results 

The results of both trace and maximal-eigenvalue 

tests are presented in Table 1. Based on the results, one 

cointegration vector is found in each trace and maximal-

eigenvalue tests. Single cointegration vector indicates that 

real Divisia M2 (RDM2) possesses a long-run equilibrium 

relationship with real GDP (RGDP), interest rate (DPM2), 

exchange rate (ER), and monetization (MONET) variables. 

 
Table 1: Johansen and Juselius Cointegration Tests Results 

RDM2, RGDP, DPM2, ER, MONET (k = 4, r = 1) 

H0 H1 λ-
trace 

95% 
CV 

 H0 H1 λ-
max 

95% 
CV 

r = 

0 

r ≥ 1 

78.5

84** 

69.81

9 

r = 0 r = 

1 

36.0

57*

* 33.877 
r ≤ 

1 

r ≥ 2 42.5

27 

47.85

6 

r ≤ 1 r = 

2 

20.5

39 27.584 

r ≤ 
2 

r ≥ 3 21.9
88 

29.79
7 

r ≤ 2 r = 
3 

12.9
74 21.132 

r ≤ 

3 

r ≥ 4 9.01

4 

15.49

5 

r ≤ 3 r = 

4 

8.98

8 14.265 
r ≤ 

4 

r = 5 0.02

5 3.841 

r ≤ 4 r = 

5 

0.02

5 3.841 

                                                 
1 The CEIC data represents the data compiled by A Euromoney 
Institutional Investor Company. 
2 These results are available upon request from the authors. 
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Not

es:  

Asterisk (**) denotes significant at 5% level, k is the 

number of lag and r is the number of cointegrating 
vector(s). RDM2 denote the real Divisia M2. RGDP is the 

real income. On the other hand, DPM2 is the dual prices for 

Divisia M2. ER designates nominal exchange rate while 
MONET is the monetization variable. 

 

A well-defined money demand model is a model that 

can generate credible coefficients and carry the correct signs 

that are consistent with a priori hypothesis of money demand 

among the regressors. The coefficients are also refers to the 

implied long-run elasticities can be obtained by normalizing 

the coefficient of real Divisia M2 money to one. The implied 

long-run elasticities within the restricted cointegration 

relationships are showed in Table 2. 

 
Table 2: Implied Long-Run Elasticities of Normalized 

Cointegrating Vector 

RDM

2 

Constan

t 
RGDP DPM2 ER 

MON

ET 

-

1.000 

1.514 

 

0.902 

(0.014)**

* 

-0.026 

(0.014)

* 

-0.023 

(0.010)*

* 

0.849 

(0.038

)*** 

Note: Asterisks (***), (**) and (*) indicate significant at 1%, 5% 

and 10% levels, respectively. Figures in ( ) designate the standard 

errors. 

 

The results in Table 2 indicate that all the specified 

variables are statistically significant and carried expected 

signs that are consistent with a priori hypothesis. In addition, 

the sizes for the coefficients are plausible from the economic 

point of view. Both RGDP and MONET are statistically 

significant at 1 percent level. Furthermore, DPM2 is 

statistically significant at 10 percent level while ER is 

statistically significant at 5 percent level.  

Based on the results of the estimated model, the sign of 

coefficient for real income is positive while for interest rate 

is negative. These findings are in accordance with a priori 

theory of money demand. In addition, the sign of coefficient 

for nominal exchange rate is negative which indicates 

inverse relationship between exchange rate and money 

demand. The findings are consistent with Narayan (2007) 

who found real exchange rate is negatively related to real 

money demand in Indonesia. If economic agents expect 

further depreciation of local currency due to an increase in 

domestic exchange rate, then they may have the tendency to 

hold less domestic currency and substitute with foreign 

currency. Thus the demand for money reduces due to the 

substitution effect.  

On the other hand, monetization is positively related to 

money demand. Kot (2004) also verifies the positive 

relationship between monetization and demand for money. 

As a result, the acceleration of interest-bearing assets raises 

the demand for money to acquire them. The findings of 

Ahmad (2001) also support the further monetization grounds 

an increase for the demand for money.  

4.3 Error-Correction Model and Granger-Causality 

Tests Results 

Error correction model (ECM) enables the estimation of 

dynamic relationship of the variables by including a lagged 

residual term to the estimates of first-differenced variables in 

lagged term. Therefore, Equation (2) is transformed to the 

subsequent equation: 

 

ΔMDt = ƅ0 + ƅ1ΔMDt-1 + ƅ2ΔYt + ƅ3ΔRt + ƅ4ΔERt 

+  

   ƅ5ΔMONETt +  ƅ6ECTt-1 + et 

   (3) 

 

where ECTt-1 is the lagged error correction term. ƅ0 

designates the intercept and   signifies the first difference. 

Ƅi is the short-run elasticities of lagged value of the 

variables. ƅ6 is the coefficient of ECT. It holds the long-run 

information as it is retrieved from the cointegrating vector. 

ƅ6 need to possess negative sign and is statistically 

significant in order to confirm the existence of long-run 

relationship among the variables tested. Besides that, 

insignificant coefficients are removed   consecutively to 

attain parsimonious ECM using the Hendry and Ericsson’s 

(1991) general to specific approach. The Granger-causality 

tests’ results based on ECM are presented in Table 3. 

The lagged ECT is statistically significant at the 5 

percent levels. The significance of ECT entails a long-run 

causal relationship exists between the RGDP, DPM2, ER, 

MONET and DM2. The causality between RGDP, DPM2, 

ER, MONET and DM2 in the short run are carried out via the 

utilization of Wald tests as ECT is significant. The results 

presented in Table 3 exhibits that real GDP can Granger-

cause real money demand in the short-run. Besides that, the 

results also indicate that the financial deepening variable, 

monetization, also possesses the impact on the real money 

demand in the short run. 

The coefficient value of the lagged ECT implies the 

speed of adjustment, which is the short-run adjustment of the 

variables towards the long-run disequilibrium. This means 

that the speed of adjustment accounts for as much as 55.9 

percent to correct for the long-run disequilibrium, in which 

the disequilibrium is attributable to the previous period’s 

short-run shocks. A set of diagnostic tests are performed on 

the Divisia money demand model. The findings based on 

Table 3 indicate that this model is free from the problems of 

normality, serial correlation, heteroscedasticity, mis-

specification and parameter instability. Moreover, this model 

is also stable when cumulative sum of recursive residuals 

(CUSUM) and cumulative sum of square of recursive 

residuals (CUSUMSQ) stability tests are applied. 

 

Table 3: Results of Granger Causality Test Based on 

ECM 

RDM2 

 F-statistics (p-value) 

RGDP 6.011(0.004)*** 

DPM2 2.108(0.106) 

ER 1.751(0.164) 

MONET  2.869(0.042)** 

 Coefficient [t-statistic] 

ECT -0.559[-2.251]** 

Diagnostics Tests:  

JB 3.714(0.156) 

AR [2] 2.041(0.137) 

ARCH [1] 2.273(0.135) 

RESET [1] 2.565(0.114) 

CUSUM Stable 

CUSUM2 Stable 
Notes: The regressand is RDM2. JB is Jarque-Bera normality test 

of the residuals, AR[2] is a 2nd order Breusch-Godfrey serial 

correlation Lagrange Multiplier test, ARCH[1] is a 1st order 
autoregressive conditional heteroscedasticity test, RESET[1] is a 

1st order Ramsey’s RESET test, CUSUM is cumulative sum of 

recursive residuals stability test and CUSUM2 is cumulative sum 
of squares of recursive residuals stability test. Asterisks (**) and 

(***) denote significant at 5% and 1% levels, respectively.  
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5. CONCLUSION 

During the period of financial liberalization, interest-bearing 

monetary assets have emerged due to the financial market 

development. These monetary assets function more as the 

store of value instead of as a medium of exchange. Thus, 

monetization appears to be a significant determinant for 

money demand of Indonesia. In addition, Divisia monetary 

aggregate that is constructed based on the total monetary 

services provided by these monetary assets is able to derive 

a stable money demand function for Indonesia. The findings 

are consistent with Abdulkheir (2014) that M2 money leads 

more stable money demand in Asia. The stability of Divisia 

M2 money demand puts forward that Divisia M2 money can 

be use as a policy variable of monetary targeting in 

Indonesia. Therefore, monetary targeting can serve as the 

alternative policy target of monetary policy in Indonesia or 

there is possibility for the reverting from inflation targeting 

to the monetary targeting in Indonesia.    
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